Corticotropin-releasing hormone heterogeneous nuclear RNA (hnRNA) and immunoreactivity are induced in extrahypothalamic brain sites by kainic-acid-induced seizures and are modulated by estrogen.
Corticotropin-releasing hormone (CRH) and arginine vasopressin (AVP) are pivotal mediators of the hormonal response to stressors and are found within neurons of the paraventricular nucleus of the hypothalamus (PVN) and several extrahypothalamic sites where expression is activity-dependent. Previous work has shown increased CRH immunoreactivity in extrahypothalamic sites after kainic-acid (KA)-induced seizures in male rats. This study examined the induction of CRH heterogeneous nuclear RNA (hnRNA), AVP hnRNA and c-fos as a measure of gene transcription and cell activation following kainic-acid (KA)-induced seizures. KA or saline was administered to intact male rats, ovariectomized (OVX) females and OVX females treated with 17beta-estradiol (E2). Animals were sacrificed 0, 15, 60 or 120 min following KA treatment. In the PVN, CRH hnRNA levels were increased by KA treatment at 15, 60, and 120 min. AVP hnRNA and c-fos mRNA in the PVN were also significantly elevated above controls at all time points. Elevations in CRH hnRNA were also identified in hippocampus, the lateral bed nucleus of the stria terminalis (BNST) and globus pallidus at 60 and 120 min following KA and in the piriform cortex, and central nucleus of the amygdala at 120 min after KA. CRH hnRNA levels at 120 min in the PVN, amygdala, cingulate cortex, hippocampus (CA1), piriform cortex, and BNST were lower in OVX+E2 females compared to females without E2. To determine if the increases in CRH hnRNA translated to increased CRH peptide, immunocytochemistry was performed. CRH immunoreactivity was increased in the amygdala, BNST, cingulate cortex, PVN and globus pallidus within 3 h after KA treatment and in the piriform cortex and hippocampus by 6 h after KA. These results suggest a time-dependent activation of the CRH system following activation of kainate receptors, which may result in long-term changes in the expression of extrahypothalamic CRH.